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Clinically Recognized Dysplastic Nevi
A Central Risk Factor for CutaneousMelanoma
Margaret A. Tucker, MD; Allan Halpern, MD; Elizabeth A. Holly, PhD; Patricia Hartge, ScD; David E. Elder, MD;

Richard W. Sagebiel, MD; DuPont Guerry IV, MD; Wallace H. Clark, Jr, MD

Objective.--To investigate the relationship of number and type of nevi to the other nevi in me]anomarisk haveyielded
development of melanoma, conflicting results. :u°We undertook this

Design.--Case-control study, multicenter case-controlstudy to evalu-
Setting.--Outpatient clinics in referral hospitals, ate the risk of melanoma according to
Patients.--Cases were 716 consecutive patients with newly diagnosed mela- number and type of nevi.

noma identified at 2 melanoma centers between January 1, 1991, and December METHODS
31, 1992. Stratified random sampling of patients from outpatient clinics was used The detailed project proposal was ap-
to identify 1014 participating controls of the same age, sex, race, and geographic proved by the institutional review
distribution as the melanoma cases. All study subjects underwent an interview, a boards of the National Cancer Institute,
complete skin examination, photography of the most atypical nevi, and, if the pa- Bethesda, Md; Westat Inc, Roekville,
tient was willing, a biopsy of the most atypical nevus. Md; University of California, San Pran-

Main Outcome Measures.--Number and type of nevi on the entire body were eiseo; and University of Pennsylvania,
systematically reported. All diagnoses of clinically dysplastic nevi were confirmed Philadelphia.

by expert examiners. Identification of Subjects
Results.--Risk for melanoma was strongly related to number of small nevi, large With Melanoma

nondysplastic nevi,and clinically dysplastic nevi. In the absence of dysplastic nevi,
increased numbers of small nevi were associatedwith an approximately 2-fold risk, Eligible subjects included all patientsaged 20 to 79 years, with newly diag-
and increased numbers of both small and large nondysplastic nevi were associated nosed invasive cutaneous melanoma
with a 4-fold risk. One clinically dysplastic nevus was associated with a 2-fold risk between January 1, 1991, and Decem-
(95% confidence interval, 1.4-3.6), while 10 or more conferred a 12-fold increased bet 31, 1992,examined at the Pigmented
risk (95% confidence interval, 4.4-31). Congenital nevi were not associated with in- Lesion Clinic of the Hospital of the Uni-
creased risk of melanoma, versity ofPennsylvania or the Melanoma

Conclusions.--Although nondysplastic nevi confer a small risk, clinically Clinic of the University of California,
dysplastic nevi confer substantial risk for melanoma. On the basis of nevus hum- San Francisco. Patients were enrolled
ber and type, clinicians can identify a population at high risk of this epidemic cancer in the study at their initial evaluation
for screening and intervention, related to the index melanoma. All di-

JAMA. 1997;277:1439-1444agnoses of index melanomas were con-
firmed by histologic review. Of 768 eli-
gible subjects with melanomas, 30

DYSPLASTIC NEVI were first de- histogenesis ofmelanoma has been evalu- refused participation in the study, but
'' 1-'3scribed in melanoma-prone famlhes. ' The ated subsequently in numerous clinical, they did not differ in demographic char-

role of these nevi in the development and epidemiologic, and histologic studies. 417 acteristics from participants. Data were
Although controversy remains regard- available for analysis for 738 melanoma
ing the clinical and histologic diagnoses of cases (96%) (Table 1),99% of whom were

From the Genetic Epidemiology Branch (Dr Tucker) dysplastic nevi, _.1_epidemiologic studies white.
and Environmental Epidemiology Branch (Dr Hartge), have consistently demonstrated substan-
National Cancer Institute, National Institutes of Health, Identificationof Control Subjects
Bethesda, Md; Pigmented Lesion Study Group. Uni- tial risk ofmelanoma associated with dys-
versityofPennsylvaniaSchoolofMedicine,Philadel- plastic nevi.4-_7Few investigations have Controls were recruited from 12clinics
phia(DrsHalpem.Elder.Guerry.andClark);andDe- included enough subjects with total ne- (including ambulatot3zcare, internal medi-
partmentof Epidemiology andMelanomaClinic, VUScounts to adequately assess the rela- cine, endocrinology, cardiology, and oto-University of California. San Francisco (Drs Holly and
Sagebiel) rive contribution of the number of dys- laryngology) with catchment areas simi-

Reprints:MargaretA Tucker.MD.GeneticEpide- plastic nevi and other nevi to melanoma lar to the melanoma clinics at University
miology Branch, Executive Plaza North, Suite 439,
6130ExecutiveBIvd.MSC7372.Bethesda,MD20892- risk. Two studies that have attempted to of California, San Francisco, and Univer-
7372(e-mail:tuckerp@epndcencinihgov). distinguish the effects of dysplastic and sity ofPennsylvania. Initial complaints of
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the eligible controls varied widely: 40% Data Collection thologists (W.H.C., D.E.E., R.W.S.). We
were seen for routine physical examina- offered each person a biopsy of their
tions, 20% for cardiovascular examina- After obtaining informed consent, most atypical nevus (even if the most
tions, 10%for infections, and 30%for other staff interviewed subjects in person. In- unusual nevus was ordinary). Fifty-eight
reasons. Patients with initial complaints terviews lasted 20 to 45 minutes and percent of cases and 90% of control sub-
of dermatologic or psychiatric problems elicited subjects' history of sun expo- jects declined. Results of these optional
were excluded. We used a stratified ran- sure, occupation, residence, personal biopsies were not used in this analysis.
dom sampling scheme to obtain control medical history, and family history of Each study subject underwent pho-
patients of the same age, race, sex, and melanoma and other cancers. Staff ex- tography of the entire back and of the 3
geographic distribution as the melanoma amined the skin, counting all nevi larger most atypical pigmented lesions. All ne-
patients. Of 1228eligible control subjects, than 2 mm over the entire skin surface vus photographs were reviewed by se-
193 refused participation; 5 had limited (except for the scalp, pubic region, and nior expert examiners blind to the sta-
participation. They did not differ in de- perineum) in 3 size categories (->8 mm, tus of study subjects and to the original
mographic characteristics from partici- ->5 mm and <8 ram, and <5 ram) and diagnoses of lesions by the recording
pants. Data were available for analysis classifying them as clinically dysplastic examiner. 2°Pairwise agreement among
for 1030 controls (84%) (Table 1), 97% of or not. Nevus counts were based on the expert clinicians occurred on average
whom were white, clinical examination only. Obligatory cri- 87% of the time. Lesions not agreed on

teria for diagnosis of clinically dysplas- by examiners were not counted as clini-
Table1.--Demographic CharacteristicsofParticipat- tic nevi were size of 5 mm or larger and cally dysplastic nevi, but were deemed
ingCasesandControls flatness (entirely flat or having a flat indeterminate. Dysplastic nevus status

NO.(%)* component). At least 2 of the following for each study subject was confirmed by
I I were also necessary: variable pigmen- an expert examiner.
Cases Controls tation;irregular, asymmetric outline; and A study subject was considered to

Sex indistinct borders. All other nevi were have no dysplastic nevi if there were no
Male 406(55) 558(54) considered nondysplastic for the nevus clinically dysplastic nevi on the skin ex-
Female 330(45) 466(48) counts (Figure). amination, no nevus biopsy specimens

Age,y Other skin characteristics were re- showing evidence of dysplasia, and no
20-29 54(7) 96(9) corded systematically, including num- evidence of a precursor dysplastic ne-
30-39 136(18) 202(20) ber of nevus excision scars, freckling vus in the primary melanoma. _1Sub-
40-49 205(28) 234(23) pattern, skin color, solar damage, and jects who lacked clinical dysplastic nevi,
5059 t 25(17) 205(20) presence and size of congenital-type nevi. but who had histologic evidence of dys-
60-69 t38(19) 167(t6) A nevus was considered to be a congen- plastic nevi from previous excisions,
7o-79 78(11) 120(12) ital-type nevus if it had been present were considered as a separate category

Residence since birth or shortly thereafter, was in the logistic regressions to minimize
City 64(8) 107(t0) elevated, had stippled or uniform pig- misclassification in the referent group.
Adjacentcounties 409(56) 648(63) mentation, and had discrete borders. We Study subjects were therefore classi-
Beyond 265(36) 275(27) attempted to acquire representative fled as having no dysplastic nevi, only

slides for all previous nevus biopsies, histologic evidence without clinical evi-*Some demographicdata were missingfor 2 cases
and6 controls, which were reviewed by the study pc- dence of dysplastic nevi, indeterminate

tllltl !
A, Small,ordinary nevus that iscompleted raised and symmetric in outline,with discrete borders. B, Large nondysplastic nevus that is completely raisedand uni-
form in pigmentation, with a symmetric outline and distinct borders. The dark areas are keratin plugs. C, Small, flat nevus with asymmetric outline, variable pig-
mentation, and indistinct borders. This lesion has all the morphologic features of a clinically dysplastic nevus but does not meet the size criterion of greater than
or equal to 5 mm. D, Clinically dysplastic nevus. The lesion is flat and large, almost 12 mm in largest diameter, irregular and asymmetric in outline, with indistinct
borders, and color ranging from light tan to dark brown. E, A congenital nevus. The lesion is large,completely elevated, with discrete borders and stippledpigmen-
tation.
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Table 2.--Characteristics of the Index Melanomas Table 3.--Adjusted Estimated Relative Risks of Melanoma by Nevus Type and Number

NO.(%) No.of Nevi No.of No. of Adjusted* Adjustedt Adjusted:(:
I I byType Cases Controls RR RR RR(95%CI)

San Nevi>2 mm and<5 mm
Philadelphia, Francisco, 0-24 258 658 1.0 1.0 1.0...Pa Calif Total

Site 25-49 163 190 2.4 1.6 1.8(1.3-2.5)'
Back 99 (26) 97 (27) 196(27) 50-99 169 107 4.5 2.5 3.0 (2.1-4.4)

Arms 76 (20) 61 (17) 137(19) ->100 123 43 8.5 3.1 3.4 (2.0-5.7)
Legs 68 (18) 77 (21) 145(20) Nondysplasticnevi>5 mm

0 239 507 1.0 1.0 1.0...
Othertrunk 82 (22) 71 (19) 153(21)

1 135 224 1.3 1.0 0.9 (0.7-1.3)Headand neck 49 (13) 58 (16) 107(13)
Thickness,mm 2-4 188 195 2.0 1.4 f .3 (1.0-1.8)

<0.76 163(44) 110(31) 273 (37) 5-9 86 51 3.7 1.9 1.7(1.0-2.7)

0.76-1.5 87 (23) 100(28) 187(26) ->10 65 21 7.2 2.3 2.3(1.2-4.3)

1.5-3.0 80 (21) 81(22) 161(22) Congenitalnevi
None 605 881 1.0 1.0 1.0...>3.0 43 (12) 67(19) 110(15)

Levelof invasion Solitary 74 85 1.3 1.1 1.1 (0.7-1.7)
2 114(31) 85(23) 199(27) Multiple 34 32 1.6 1.1 1.3(0.7-2.5)

3 125(33) 144(40) 269 (36) Dysplasticnevi§
None 301 778 1.0 1.0 1.0...

4 111(30) 98(27) 209 (28)
Indeterminate 72 127 1.5 1.1 1.0(0.7-1.6)5 16(4) 17(5) 33 (4)
1 64 50 3.8 2.2 2.3 (1.4-3.6)Unclassified 8 (2) 20(5) 28 (4)
2-4 121 33 11 6.9 7.3 (4.6-12)

5-9 45 15 8.6 4.4 4.9(2.5-9.8)
if they had lesions not agreed on by ->10 55 6 32 12 12(4.4-31)
examiners, or verified clinically deter- I
mined dysplastic nevi. For those with *Adjustedforage, sex,center,and referralpattern.RRindicatesrelativerisk.tMutuallyadjustedandadjustedforage,sex,center,referralpattern,andmorphologicdysplasticnevismallerthan
clinically verified dysplastic nevi, the 5 mm
count on the clinical examination was SMutuallyadjustedandadjustedforage,sex,center,referralpattern,morphologicdysplasticnevismallerthan5 mm,

sunburns,freckles,solardamage,scars,nevusexcisions,andfamilyhistoryof melanoma.CI indicatesconfidenceused as the number of dysplastic nevi in interval.
all analyses. §Notshownarethosewithno clinicalevidenceof dysplasticnevi,but histologicevidenceon previousnevusbiopsy

(n=69).

Statistical Analyses
Relative risks (RRs) were estimated type of nevi decreased substantially, rose to 12-fold in those with 10 or more

by the odds ratio with 95% confidence since number and type of nevi were dysplastic nevi. Study subjects who cur-
intervals (CIs), and tests for trend for strongly correlated. There was also a rently did not have clinical dysplastic
univariate analyses of risk factors were significant 2.6-fold (95% CI, 1.8-3.8) risk nevi, but who had had dysplastic nevi on
estimated with the personal computer associated with nevi smaller than 5 mm previous nevus biopsy specimens, were
version of EPITOME. 22The BMDP lo- that had the morphologic characteris- also at significantly increased risk of
gistic regression models controlled simul- tics of dysplastic nevi on photography melanoma (RR, 14; 95% CI, 7-29). These
taneously for numerous potential con- review but did not meet the size crite- individuals (n=69) were included in all
founding variables. _ To assess trend, rion to be included as dysplastic nevi. the models as a separate dysplastic ne-
variables were entered into models as This variable was therefore included in vus category to avoid misclassification
l-dfscored variables. Subjects with un- all analyses adjusted for nevi. Further in the referent category because they
known values for any variable in the mul- adjustment for important sun exposure no longer had clinically dysplastic nevi.
tivariate analyses were excluded unless variables (sunburns at an early age, to- Of these study subjects, however, 13%
the unknown values were incorporated talnumberofblisteringsunburns, freck- had small nevi with the morphologic
as a separate category in the variable, les, extent of actinic damage) did not characteristics of dysplastic nevi.

substantially change the risks associ- After adjustment for other nevi, the
RESULTS ated with small, large, or dysplastic nevi number of congenital nevi was not as-

Site distributions of the melanomas (Table 3). In a similar manner, adjust- sociated with risk (Table 3). There was
that established case eligibility were ment for other host characteristics, such no significant trend in the risk. On the
similar at the 2 study centers (Table 2), as family history of melanoma, skin color, basis of small numbers (50 cases, 61con-
although the melanomas in Philadelphia ability to tan, or eye or hair color, had no trols), the risk of melanoma was not as-
tended to be somewhat thinner than effect on the risks associated with nevi. sociated with congenital nevi larger than
those in San Francisco. Among partici- Excluding all subjects with a family his- 10 cm; there was no evidence of a gra-
pating study subjects, 22 cases and 10 tory of melanoma did not alter risks as- dient in risk with size.
controls had previously had another sociated with dysplastic or other nevi. Toaddress the question ofrisk ofmela-
melanoma. These were excluded from Trend tests for small, large nondysplas- noma associated with nevi in the absence
the analyses to evaluate the risk of first tic, and clinically dysplastic nevi were of dysplastic nevi, we evaluated the pat-
primary melanoma, significant with P<.001. terns of risk with combinations of nevus

The risk ofmelanoma related strongly Risks associated with clinically dys- sizes and counts. In a model that included
to the number of small, large nondys- plastic nevi were substantially higher age, freckling, and large and small nevi,
plastic, and clinically dysplastic nevi than those associated with other nevi small nevi conferred approximately a
(Table 3). There was no relationship be- (Table 3). Individuals with indetermi- 2-fold risk (25-49small nevi: RR, 1.6;95%
tween number or type ofnevi and thick- nate lesions were not at increased risk, CI, 1.1-2.4; ---50small nevi: RR, 2.2; 95%
hess or stage of melanoma. When mu- but those with a single clinically dys- CI, 1.4-3.5) and large nevi conferred a
tually adjusted, RR estimates for each plastic nevus showed a 2-fold risk. Risk similar risk (l large nevus: RR, 0.9; 95%
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Table 4.--Estimated Relative Risk of Melanoma According to Nevus Categories Among Study Subjects jects with little or no freckling, those
Without Evidence of Dysplastic Nevi or Clinically Atypical Nevi of Any Size with numerous dysplastic nevi showed

No.of at least a 10-fold risk of melanoma. In-
Large No.of No.of No.of dividuals with the most dysplastic nevi
Nevi SmallNevi Cases Controls RR(95%cl)* who were heavily freckled were at the

0 <25 68 285 t0 highest risk (RR, 20), but these risks
25_49 22 40 2.5 (1.4-4.5) were not significantly different from

->50 11 25 2.1(1.0-4.6) those in subjects with many dysplastie
1 <25 31 120 1.1(0.7-1.8) nevi and few freckles.

25-49 7 28 1.1(0.5-2.8) The RRs of melanoma associated with
->50 7 15 2.1(0.8-5.6) the numbers of small, large, or clinically

2-4 <25 28 77 1.4(0.8-2.3) dysplastic nevi were similar in men and
25-49 14 31 1.9(0.9-3.7) women and in San Francisco and Phila-
>50 19 20 3.9(2060) delphia (eg, for ->10dysplastic nevi, RR

>-5 <25 9 9 3.8(14-too) was 12for men, 11 for women, 11 in San
25-49 9 11 3.2 (1.3-8.4) Francisco, and 11 in Philadelphia). Rela-

tive risks associated with the number of
->50 18 17 4.6(2.2-9.6) small nevi were slightly higher among

*Relative risk (RR) adjusted for age and freckling. CI indicates confidence interval, subjects younger than 50 years than in

those older than 50 years, and risks for
Table 5.--Estimated Relative Risk of Melanoma by Number of Previous Nevus Biopsies and Scars From large nevi were slightly higher among

Nevus Excisions older subjects, but not significantly dif-
No. of NO.of Adjusted* Adjustedt Adjusted* ferent. The risks associated with multiple
Cases Controls RR RR RR(95%CI) dysplastic nevi were somewhat higher in

No. ofnevusbiopsies the older age group (2-4 dysplastie nevi:
0 499 737 f o _0 10.. RR, 9.1; 95% CI, 4.2-20; 5-9 dysplastic
1 98 147 1.0 0.8 0.5(0.3-0.8) nevi: RR, 3.1; 95% CI, 1.1-9.1; ->10dys-
2-4 86 95 t3 0.7 0.4(o.3o7) plastic nevi: RR, _) than in the younger
5-9 22 14 2.2 1.2 0.4 (0.2-1.2) (2-4 dysplastic nevi: RR, 5.3; 95% CI, 3.1-
>-10 9 5 2.7 1.5 0.8(0.2-3.3) 9.2; 5-9 dysplastic nevi: RR, 4.9; 95% CI,

No.ofscars 2.1-11; >--10dysplastic nevi: RR, 6.8; 95%
6 582 889 t.0 _.o 1.o... CI, 2.6-18). All 14 subjects older than 50
1 59 63 1.5 1.9 1.7 (1.0-3.0) years with 10 or more dysplastic nevi had

2-4 58 40 2.2 2.7 1.9 (1.0-3.8) melanoma. Among the controls, 21% of

>5 15 6 3.7 2.8 1.4(0.3-6.0) those younger than 50 years had 50 or
more small nevi and 15% had dysplastic

*Adjustedfor age, sex, center,and referralpattern.RRindicatesrelativerisk. nevi, whereas 10%of the controls aged 501-Mutuallyadjustedand adjustedforage, sex, center,and referralpattern.
:l:Mutuallyadjustedand adjustedforage, sex,center,referralpattern,numberof dysplastic,small,nondysplastic years or older had50or more nevi and7%

large,congenital,and morphologicdysplasticnevi smallerthan 5 mm.CI indicatesconfidenceinterval, had dysplastic nevi.

CI, 0.6-1.4;2-4 large nevi: RR, 1.3; 95% Most controls reported only 1 biopsy, COMMENT
CI, 0.9-1.9; ->5 large nevi: RR, 2.2; 95% whereas most cases reported multiple According to Foulds _4and Clark, t:'tu-
CI, 1.3-3.9).In addition, large numbers of biopsies. Both reported excisions and mor progression consists of a series of
small nevi alone doubled the risk ofmela- observed sears were associated with in- qualitatively different proliferative le-
noma (Table 4), but only 14% of the cases creased risk of melanoma. When ad- sions that compose a neoplastic system.
and g5% of the controls had only small justed for number and type of nevi, Few, if any, precursor lesions progress
nevi. Eighty-two percent of controls and neither factor was associated with mela- to cancer. Examples of such neoplastic
96% of cases with numerous (->50)small noma risk. Most of the effect of adjust- systems include differing types of co-
nevi also had large (or clinically dysplas- ment for nevi reflected confounding by lonic polyps with progressive genetic
tic) nevi. With several large nevi, risk dysplastie nevi. This suggests that sears variation and colon carcinomaY_'z:;oct-
rose to about 4 in the absence of dysplas- seen onphysical examination werepartly vital atypia, dysplasia, and eareinomaYS_;
tic nevi. Although risk of melanoma was a surrogate for dysplastic nevi once and differing kinds of melanocytie nevi
doubled among subjects without dysplas- present, and melanoma. 2t',_'°':_Various antigenic
tic nevi who had large nondysplastic nevi, To explore a possible interaction be- studies and analyses of molecular corn-
among subjects without large nondysplas- tween number of nevi and sun expo- ponents of melanocytie lesions that may
tie nevi, risk associated with 5 or more sure, we evaluated the combined impact lead to melanoma have consistently
clinically dysplastic nevi, adjusted for of freckling and each ofthe nevus counts shown dysplastic nevi to be intermedi-
number of small nevi, age, and freckling, (small, large, and clinically dysplastic), ate between other nevi and mela-
was 5-fold increased (95% CI, 2.0-13.0). Results for all three were similar; those noma.:_a:_:_The present study, although

Since both centers have well-known for clinically dysplastic nevi are shown cross-sectional, illustrates again the sig-
pigmented lesion clinics where patients in Table 6. The freckling index combined nifieance of the different sequential le-
may have had multiple excisions affect- degree of freckling on the face, limbs, sions from which melanoma is formed.
ing the current nevus number and type, and upper and lower back; it was the Risk of melanoma rose with increasing
sears and previous excisions were evalu- sun-related variable most strongly re- number and clinical atypia of nevi from
ated. Twenty-six percent of controls and lated to melanoma risk. Among subjects small risks in those with few small non-
30% of eases reported previous nevus with no clinically dysplastie nevi, those dysplastie nevi, to slightly higher risks
biopsies, with 11% of controls and 18% with the most freckling showed a g-fold with larger nondysplastie, to very high
of eases having visible sears (Table 5). risk of melanoma iTable 6). Among sub- risks in those with multiple clinically
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dysplastic nevi. Other investigations Table&--EstimatedRelativeRiskofMelanomabyNumberof DysplasticNeviandFrecklingIndex*
have not had sufficient study subjects to No.ofClinically Dysplastic Nevi
clearly separate risks associated with f 1
dysplastic nevi from those without dys- Freckles None Indeterminate 1 2-4 >5
plastic nevi. These data demonstrate the None
difficulty in this separation. Among the RR 10 1.8 2.9 24 15
292 caseswith 50 or more small nevi, 95%cI ... 0.5:7.0 0.7-12 3.5-163 2.0-106
only 19% ha(] no evidence of dysplastic Cases:controls 21:102 3:8 3:5 5:1 3:1
nevi, compared with 51% of the controls Few
with 50 or more nevi. RR 1.4 2.6 4.6 11 27

The level of risk associated with dys- 95%CI 0.8-2.3 1.4-5.0 2.2-9.8 5.1-21 11-67
plastic nevi and the percentage of mela- case:controls 117:409 32:59 22:23 41:19 39:7
noma cases with dysplastic nevi imply ModerateRR 2.9 5.6 9.4 26 22
that dysplastic nevi are the central risk
factor for cutaneous melanoma. Approxi- 95% CI 1.7 4.9 2.8 11 4.3-20 11-58 9.4-52

mately half of the melanoma cases had Cases:controls 122:202 32:28 29:15 53:10 41:9

dysplastic nevi, similar to reports by ManyRR 3.1 1.4 6.9 36 21

others." n.17.:_4Of note, even 1 unequivo- 95% CI 1.7-5.6 0.4-5.4 2.4-20 10-121 6.8-64
cal clinically dysplastic nevus conferred
a significant risk. Clinically dysplastic Cases:controls 41:65 3:10 10:7 22:3 17:4

nevi confer substantially higher RRs of *RR indicates relative risk; and CI, confidence interval.

melanoma than do other types of nevi,
including congenitalnevi.Theseelevated nificance of histologic diagnoses by gates for past sun exposure, particu-
risks are consistent with dysplastic nevi means of strict criteria needs further larly since risks ofnevi decreased some-
being an intermediate end point in mela- explorationY _ what with adjustment for freckling and
noma development. Even though clini- Previous evaluations oftherole ofdys- sunburns. Freckling reflects both host
cally dysplastic nevi were in part de- plastic or clinically atypical nevi in the susceptibility and sun exposure and
fined by size, small nevi with similar etiology of melanoma have been criti- increases melanoma risk even after ac-
morphologic characteristics also con- cized because of alleged lack of speci- counting for the effects of nevi. Freck-
ferred increased risk. The size criterion ficity and reproducibility of clinical di- ling also is easily quantifiable by clini-
was included to minimize interobserver agnoses of dysplastic nevi. To address clans during the clinical examination
variability. :_sAlthough the risk associ- this issue, we included review of pho- and is less subject to recall bias than sun
ated with nondysplastic nevi is signifi- tographed lesions as a further valida- exposure history. In these data, risks
cantly lower and present in a smaller tion procedure. This review demon- associated with freckling roughlyadded
proportion of the cases, these nevi do strated that clinical diagnoses are to (rather than multiplied) risks associ-
appear to confer modest risk of mela- reproducible among experienced exam- ated with all types of nevi. These ob-
noma independent of clinical atypia. This iners/° All diagnoses in this study were servations are consistent with the view
implies a separate pathwayin melanoma reviewed by experienced clinicians, that melanoma is a complex disease
etiology. When there was a questionable diagno- with multiple etiologic pathways, as

On the basis of the number and type sis of clinically dysplastic nevi, subjects demonstrated by genetic heterogeneity
of nevi, a clinician can assess risk of were classified in a separate category, in melanoma-prone familiesS :_
melanoma. Individuals with no large but As would be expected in a diagnostic The finding of stronger association of
numerous small nevi have a doubled risk continuum from normal to abnormal, melanoma risk with nevus number in sub-
of melanoma. If they also have multiple questionable lesions were associated jects older than 50 years is particularly
large nondysplastic nevi, the risk rises with a risk intermediate between com- interesting, given the natural course of
to approximately 4-fold, while the pres- pletely normal and clearly dysplastic, nevi.4°-42Nevus numbers peak in young
ence of multiple dysplastic nevi confers We also attempted to account for all adulthood. By age 50 years, nevi tend to
a 10-fold risk. previous nevus biopsies to minimize mis- decrease in number, but persistent large

In this study and in clinical practice, classification, since some individuals with numbers of nevi are seen in individuals
the number of nevi seen at the time of multiple atypical lesions may have had older than 50years with dysplastic nevi.
examination reflects only those not ex- many or all of them removed. Even dysplastic nevi tend to differenti-
cised or not regressed. Sixty-nine sub- Most of the adjustment in risk in the ate or disappear over time, 4:_and the find-
jects (cases and controls) had had pre- multivariate analyses resulted from mu- ing of dysplastic nevi in older individuals
vious biopsy specimens diagnostic of tual adjustment for nevi. Adding other may mark subjects at particularly in-
dysplastic nevi on histologic review but variables that are important for mela- creased risk of melanoma.
had no remaining dysplastic nevi at the noma risk in univariate analyses, such The effects of nevi were similar in
time of examination. In other studies, as sun exposure factors, previous nevus both geographic locations. Since this
they would have been included with the biopsies, number of scars, and family study was clinic based, it cannot repre-
study subjects without dysplastic nevi, history of melanoma, had little additional sent the general population. Indeed, the
because few previous studies have evalu- effect on the _:isks. prevalence of dysplastic nevi in the con-
ated scars and previous biopsies. The There remains a substantial propor- trol group was somewhat higher than
observation that scars are partly a sur- tion of melanomas that do not arise in that in population-based surveys in other
rogate for dysplastic nevi suggests that the setting of dysplastic nevi. Among countries 17'44but similar to that in other
multiple nevus biopsy scars may be a individuals with these melanomas, clinic-based studies. _u(_This may reflect
clinical clue that an individual may pre- there appears to be a consistent, rood- a true difference between our subjects
viously have had more abnormal or dys- estly elevated risk associated with and the general population, or response
plastic nevi. Histologic dysplasia appears other types of nevi and with freckling, bias in the control group. The latter is
important in risk of melanoma; the sig- Both clinical variables may be surro- possible, since people with skin lesions
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may have been more willing to undergo Although controversy remains regard- nally designed for prevention and early
extensive examinations and interviews ing nomenclature, specific clinical at- detection of this epidemic cancer.

than were eligible controls who declined tributes, and histologic diagnosis of dys- We are indebted to the study subjects for their

participation (eg, 26% of controls also plastic nevi, these lesions are a major eooperation;toChristinaHmTison, Louise Hanson,
Margaret Dunn, Rosemary Cress, PhD, Isabel Ma-

reported at least 1 nevus biopsy in the determinant of melanoma risk and are tozza, Robin Holmes, Cynthia MacDonald, Pamela
past). Such response bias would tend to central in the identification of high-risk Elmore, Patti LeBlanc, Deborah Lobo, MD, Guy
reduce the difference between case and individuals. On the basis of clinical ex- Zanelli, MD, Denise Phillips, MD, Deborah Law-

control groups and lower the RRs. Thus, amination attributes alone, a clinician can son, MD, Jim Nigro, MD, and Rebecca O'Sullivan,

the strong relationships of number of estimate the risk of melanoma. Once high- MD, ibr their invaluable contributions to the study;
to Mary McAdams for analytic support; and to

nevi to melanoma risk may be under- risk individuals are identified, screening Alisa Goldstein, PhD, and Robert Hoover, MD,
estimated, and prevention programs can be ratio- ScD, for helpful critical comments.
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